Lidocaine and procaine inhibit the increase in cytosol Ca2+ induced by thyrotropin-releasing hormone or K+ depolarization in GH4C1 cells.
Lidocaine at greater than or equal to 1 mM and procaine at greater than or equal to 2.5 mM exerted dose-dependent inhibition of the increment in [Ca2+]i induced by 100 nM thyrotropin-releasing hormone (TRH) or 30 mM K+ in GH4C1 cells. The rise in [Ca2+]i induced by K+ was more sensitive to this inhibition than that induced by TRH. Lidocaine was more potent than procaine in inhibiting the [Ca2+]i increment induced by secretagogues. Maximal lidocaine inhibition of the TRH-induced [Ca2+]i increment occurred within 15-20 min and a normal response to secretagogues returned within 20 min after removal of lidocaine from the incubation medium. Our data suggest that in GH4C1 cells local anesthetics depress secretagogue-induced intracellular Ca2+ mobilization, depolarization of the cell membrane, and the opening of voltage-dependent Ca2+ channels. This may explain the depression of secretagogue-stimulated hormone secretion induced by these agents.